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Economic effect of a smoke-free law in a tobacco-growing community Objective: To determine whether Lexington, Kentucky's smokefree law affected employment and business closures in restaurants and bars. On 27 April 2004, Lexington-Fayette County implemented a comprehensive ordinance prohibiting smoking in all public buildings, including bars and restaurants. Lexington is located in a major tobacco-growing state that has the highest smoking rate in the US and was the first Kentucky community to become smoke-free. Design: A fixed-effects time series design to estimate the effect of the smoke-free law on employment and ordinary least squares to estimate the effect on business openings and closings. Subjects and settings: All restaurants and bars in LexingtonFayette County, Kentucky and the six contiguous counties. Main outcome measures: ES-202 employment data from the Kentucky Workforce Cabinet; Business opening/closings data from the Lexington-Fayette County Health Department, Environmental Division. Results: A positive and significant relationship was observed between the smoke-free legislation and restaurant employment, but no significant relationship was observed with bar employment. No relationship was observed between the law's implementation and employment in contiguous counties nor between the smoke-free law and business openings or closures in alcohol-serving and or non-alcohol-serving businesses. Conclusions: No important economic harm stemmed from the smoke-free legislation over the period studied, despite the fact that Lexington is located in a tobacco-producing state with higher-than-average smoking rates.
M
any studies have shown that smoke-free laws implemented in US cities are not harmful to business activity. For example, one paper shows that New York City's 1995 Smoke-Free Air Act had no adverse effects on restaurant employment growth, which instead was three times higher than the rest of the state from 1993 to 1997. 1 Another study examined sales tax receipts in 15 cities with and without ordinances banning smoking in restaurants from 1986 to 1993, and found that smoke-free ordinances did not negatively affect restaurant sales. 2 Similarly, Sciacca and Eckrem 3 found that gross restaurant sales in Flagstaff, Arizona, increased between 16% and 25.8% per business 1 year after a smoke-free ordinance was implemented. Other studies focused on bar and tourism receipts have shown no adverse effects of smoking ordinances on revenues. [4] [5] [6] A recent study of the El Paso, Texas, US smoke-free ordinance, the strongest smoke-free law in that state, found no changes in restaurant or bar revenues on the basis of a comparison of sales tax and mixed-beverage tax data over the 12 years preceding and 1 year after the law was implemented. 7 Scollo and Lal 8 and Scollo et al, 9 provide a comprehensive review of this literature.
On 27 April, 2004, after an unsuccessful legal challenge, Lexington-Fayette County, Kentucky, implemented a 100% smoke-free ordinance, prohibiting smoking in all public buildings, including restaurants, bars, bowling alleys and other businesses. Currently, about 37% of the US population is protected by local or state-wide smoke-free laws. 10 However, tobacco-growing states typically have weak tobacco control laws and provide less public protection from secondhand smoke.
11 Lexington-Fayette County was the first community in Kentucky, a national leader in burley tobacco production 12 and cigarette smoking, 13 to enact such legislation. The purpose of our study is to determine whether the smoke-free law affected: (1) employment in restaurants and bars in either Lexington-Fayette or its contiguous counties or (2) the rate of business closures in food and drinking establishments in Lexington-Fayette County.
METHODS
We use a time-series framework to examine the relationship between the smoke-free legislation and employment in restaurants and bars. Specifically, we estimate fixed effects models. Bartosch and Pope 14 used this technique to examine the effects of smoking restrictions in Massachusetts, and the same methods have been used in studies focused on the economic implications of other phenomena, such as poverty (eg, Roberts 15 ) or education (eg, Lin and Chen 16 ), that may vary geographically.
We obtained employment data from the ES-202 database, produced by the Kentucky Workforce Cabinet, for the 64 months before and 14 months after the law took effect for each county in Kentucky. Population data were obtained from the Census Bureau and unemployment data from the Local Area Unemployment Statistics database, maintained by the Bureau of Labor Statistics, but produced by the states. We gathered data on monthly business openings and closings in food and drinking establishments in Lexington-Fayette County from the Lexington-Fayette County Health Department, Environmental Division, for the 46 months before and 19 months after the law took effect.
RESULTS

Employment
We initially examined whether average employment differed in the periods before and after the smoke-free law was implemented. We found that mean employment was considerably higher in restaurants (by 3.4%), but unchanged at bars. A simple comparison of means ignores the potential effect of factors other than the legislation on employment, such as changes in unemployment or population. To more accurately estimate the effect of the smoke-free law on employment levels in Lexington and surrounding counties, we estimated the following fixed effects model: (1) where i denotes the county and t denotes the month. Each observation of the dependent variable captures the total number of employees working in restaurants or bars in a given county each month. Table 1 After controlling for seasonality and county effects, there is a statistically positive relationship between the smoke-free legislation and restaurant employment. The coefficient of 401.34 implies an average increase of around 400 employees per month subsequent to the smoke-free law, which is approximately 3% of total restaurant employment in the county. This is consistent with our univariate findings. In the case of bars, we fail to reject the hypothesis that the smoking legislation did not affect bar employment in Lexington-Fayette County. We also examined the effects of the smoke-free law on restaurant and bar employment in the six counties contiguous to Lexington-Fayette, but found no significant effect in any case. For the sake of brevity, we omit these results.
Openings and closures
A comparison of the mean rates of openings and closures before and after the legislation shows no significant differences at either type of establishment, as reflected in t-statistics calculated assuming unequal variances. However, to gauge more precisely the effect of the legislation, we estimate the following model for openings and closures by month before and after the smoke-free legislation: Percent = b 0 + b 1 BanDum + b 2 Employed+ b month + b year (2) where the dependent variable Percent is either PercentOpen or PercentClose. PercentOpen is the ratio of monthly openings to total business establishments at the end of the relevant month and PercentClose is similarly defined. BanDum is a dummy variable that equals 1 for Lexington-Fayette county-months from May 2004 to November 2005, and 0 otherwise.
If the smoke-free law had a negative affect on the number of establishments, we should find a positive relationship between BanDum and PercentClose and a negative relationship between BanDum and PercentOpen. Employed is the monthly number of employed individuals in Lexington-Fayette County and takes account of changes in economic activity at the county level. b year and b month are vectors of dummy variables for each year and month, respectively, and serve roles similar to those in the models for employment. We found no relationship between BanDum and either openings or closings in either the total sample or in subsamples of establishments serving and not serving alcohol while space does not permit presentation of the results.
DISCUSSION
Although there are many studies of the economic effects of smoke-free legislation, our paper adds to the literature by focusing on a local economy that, unlike most others studied, depends heavily on tobacco as a source of income and where smoking rates substantially exceed the national average. As the effect of this type of legislation can depend on the mix of smokers and non-smokers in the relevant economy, we might anticipate that the economic effects would be more negative in a locale where smoking is more prevalent. 17 Our study may serve as a pivotal piece of information to lawmakers considering similar legislation in other tobacco-dependent communities. As we use statistical methods that control for systematic differences across counties, we can more accurately and confidently identify any quantitative effects of the legislation on local employment.
The findings of this study are important for smoke-free efforts in locales inside and outside the US that have high smoking rates. They are consistent with other studies of the economic effect of smoke-free laws that find no negative economic influences from such legislation. What this paper adds N Previous studies have found that smoke-free legislation does not bring economic harm to local communities.
N Our contribution is to focus on a geographical area where tobacco production is an important component of economic activity and where tobacco consumption is above average.
N We again found there is no negative economic impact from the legislation, even in an economy where the legislative effects could be expected to differ from those reported in other studies.
N We used econometric techniques that are more robust than those employed in the many similar studies. 
